Abstract:There is an attempt of using of dried powders of black currant and black chokeberry fruits and dried carrot powder to better the properties of model comminuted sausages. Model stuffings were composed from pork meat and lard (80% vs.20%), water (30%), curing salt (2%). Black currant, black chokeberry and carrot were added at two different levels (3% and 7%). The quality assessment of pasteurized sausages included: chemical analyses (fat, protein, ash and water/total solids content), fat degradation level was measured by free acids and peroxides level and microbiological load; also the sensory score and texture profile of sausages was performed. The sausages were stored in the refrigerator for 14 days and the assessment of fat degradation level -free acids and peroxides level, sensory evaluation (except last day of storage), texture profile and microbiological load were checked. The sausages with black chokeberry additive were accepted by sensory panel so there exists possibility of additive use to commercial stuffings. The blackcurrant additive can be used in sausages formulation, but in less amounts than 3% addition dose. Carrot dried powder additive influenced flavour of model sausages and caused better sensory assessment in comparison to control sausages. There should be applied another way of fruit powder preparation (drying) and storage conditions adjusted for preventing it from moulds contamination.
Introduction
Meat colour is rather unstable during thermal processing and goes gray 476 M. Walczycka, W. Migdał _____________________________________________________________________________________ (Walczycka et al., 2005 , Neely et al., 1999 , Cornforth, 1996 To keep haem pigments red there is a need to add sodium nitrite (Słowiński, 2004) Nitrates are toxic and their addition should be limited as much as possible (Regulation, 2001 ). There are attempts to supplement this compound in meat products to levels assuring microbiological safety and some flavourings like betanin, cochineal are applied for meat products colour keeping (Huthings,1994) . The natural pigments are preferable from health point of view.
There is an attempt of using of dried powders of black currant and black chokeberry fruits and dried carrot powder to better the properties of model comminuted sausages. Black currant and black chokeberry fruits are good sources of vitamin C, pectin (Mc Dougall et al., 2005) . Dried powders of currant or chokeberry -by products in juice processing still keep a good flavour and contain some pectin and anthocyans (antioxidants prevent deterioration). There is an attempt to better the texture of sausages with parallel colour improvement by addition of dried powder of these fruits. Also the chokeberry contains phenols and organic acids what can be useful for microbial growth preventing (Oszmiański & Wojdyło, 2005) . The dried powder of carrot also keeps the good flavour and contains ß-caroten so can be used as above additives for sausages formulations.
Materials and methods
There were estimated sausage formulations with dried black currant, dried black chokeberry and dried carrot powders as a possible flavour enhancers and sausage texturizers and antioxidative additives. Model stuffings were composed from pork meat and lard (80% vs.20%), water (30%), curing salt (2%). Black currant, black chokeberry and carrot were added at two different levels (3% and 7%). Microbiological sampling was performed on pasteurized sausages. Also all powders were assessed for initial microbiological purity and chemical composition. The quality assessment of pasteurized sausages included: chemical analyses (fat, protein, ash and water/total solids content), fat degradation level was measured by free acids and peroxides level. The sausages were stored in the refrigerator for 14 days and the assessment of fat degradation level -free acids and peroxides level, sensory evaluation (except last day of storage) and microbiological load were checked. All analyses were performed according to Polish Standards and EU regulations. The texture profile analysis was performed on sausages, with TA-XT2 Texture Analyzer (Stable Micro 
Results and Discussion
The basic composition of model sausages is presented in table 1. 
Black Chockeberry
The results of hygienic quality and shelf-life of sausages during 14 days cold storage are presented in Table 2 and sensory score with texture profile is presented in Table 3 .
Black chokeberry additive was accepted well by sensory panel, although the hardness of sausages grew significantly. The additive caused significant change in amount of total bacterial load at the last day of storage probably the phenols and anthocyans inhibited bacteria. It could be expected the domination of acidifying microflora but small amounts of nitrite added to stuffings did not allow the growth of that kind of bacteria. There should be implemented some adjustments in drying technique to prevent moulds load at the fruit dried powder.
The further investigation is needed to find optimum formula for the sausages with black chokeberry additive and there could be also check the possibility of preparation the fermented sausages with appropriate starter culture (using nitrites as nitrogen source).
Black Currant
The results of hygienic quality and shelf-life of sausages during 14 days cold storage are presented in Table 4 and sensory score with texture profile 478 M. Walczycka, W. Migdał _____________________________________________________________________________________ is presented in Table 5 . The sausages with additive were accepted on satisfactory level and their hardness grew significantly with storage time. Acidifying microflora was in prevalence and the yeasts and moulds significantly grew in sausages with 480 M. Walczycka, W. Migdał _____________________________________________________________________________________ black currant additive. The cause of moulds growth were probably microorganisms originating from spores which had survived in fruit powder. The initial microbiological load of dried powder was also the cause of high levels of peroxides (fat spoilage) at 14 th day of storage. Another way of drying and storage should be applied to fruit powder and lower levels of additive used to obtain desired preservative action of this additive in sausages. It is going to be the aim of further investigation.
Carrot
The results of hygienic quality and shelf-life of sausages during 14 days cold storage are presented in Table 6 and sensory score with texture profile is presented in Table 7 .
Carrot powder dyed model sausages causing their better sensory acceptance. Model sausages with additive (especially 7% level) had significantly higher hardness characteristics than control. The prevailing microflora of model sausages with additive were acidyfing bacteria. The levels of yeasts and moulds were rather low and mostly did not exceed 2,0 log cfu/g, i.e. the hygienic border of safety. The characteristics of fats deterioration showed that acid rancidity was prevailing in model sausages with dried carrot powder additive. All additives should be further tested for pathogen bacteria survival in the presence of antioxidants and flavourants of dried fruit and vegetables addition to sausages stuffings.
